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Residential Energy in ContextResidential Energy in Context

Just Enough Thinking About Just Just Enough Thinking About Just 
The Right ThingsThe Right Things
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Energy Efficiency Energy Efficiency 
ConsiderationsConsiderations

•• Energy Consumption PatternsEnergy Consumption Patterns
•• Residential Energy ChoicesResidential Energy Choices
•• Some Ideas About Good BuildingSome Ideas About Good Building
•• Energy AuditingEnergy Auditing
•• ConclusionConclusion
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Energy Use: World TotalsEnergy Use: World Totals
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Energy Use: World Per CapitaEnergy Use: World Per Capita
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Energy Use: World Per CapitaEnergy Use: World Per Capita

The construction and operation of The construction and operation of 
buildings consumes over a third of the buildings consumes over a third of the 
world’s energy consumption, and 40% world’s energy consumption, and 40% 
of all the mined resources.of all the mined resources.

BuildingscienceBuildingscience.com.com
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Energy Use: US FlowEnergy Use: US Flow

Source: US EIA
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Energy Use: ResidentialEnergy Use: Residential
US Residential Energy Consumption 2001
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Regional, Local, Site IssuesRegional, Local, Site Issues
–– Climate Characteristics: Climate Characteristics: 

•• HDD, CDDHDD, CDD
•• InsolationInsolation

–– Siting:Siting:
•• NN--S S vsvs. E. E--W OrientationW Orientation
•• TreesTrees

–– Building CharacteristicsBuilding Characteristics
•• CornersCorners
•• CantileversCantilevers
•• RoofRoof
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Our RegionOur Region

Source: US DOE
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Our RegionOur Region

Source: BuildingSciences.Com
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Changing Ideas About Energy Changing Ideas About Energy 
EfficiencyEfficiency

Building Technologies Change With:Building Technologies Change With:
•• Better Science & UnderstandingBetter Science & Understanding
•• New/Newly Applied MaterialsNew/Newly Applied Materials
•• New ExpectationsNew Expectations
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Some Ideas About Good Some Ideas About Good 
BuildingBuilding

•• Air InfiltrationAir Infiltration
•• Hot RoofsHot Roofs
•• Crawl SpacesCrawl Spaces
•• Ventilation & IAQVentilation & IAQ
•• Heating & ACHeating & AC
•• Hot WaterHot Water
•• Fuel ChoicesFuel Choices
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Heating Our HomesHeating Our Homes

Source: US EIA
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Air LeaksAir Leaks

•• Air BarriersAir Barriers vsvs. Vapor Barriers. Vapor Barriers
•• Wind & Stack EffectWind & Stack Effect
•• Ventilation Fan DepressurizationVentilation Fan Depressurization
•• Duct Systems & EnvelopesDuct Systems & Envelopes
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Air LeaksAir Leaks

Water IntrusionWater Intrusion
•• HolesHoles
•• PermeancePermeance
•• Condensation & Dew PointsCondensation & Dew Points
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RoofsRoofs

•• Vapor VentilationVapor Ventilation
–– Structural ComplexityStructural Complexity

•• Hot Roof ApproachHot Roof Approach
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RoofsRoofs

Source: BuildingScience.Com
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RoofsRoofs

• Framing Complexities
– Hips
– Valleys
– Jack Rafters

• Attic vs. Roof 
Ventilation
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RoofsRoofs
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RoofsRoofs

Source: BuildingScience.com
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Crawl SpacesCrawl Spaces

•• MoistureMoisture
–– Vented Vented vsvs. Conditioned Space. Conditioned Space
–– Vapor Barrier & Rat SlabVapor Barrier & Rat Slab

•• DehumidifiersDehumidifiers
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Ventilation & IAQVentilation & IAQ

•• The Costs of VentilationThe Costs of Ventilation
•• Energy Recovery VentilatorsEnergy Recovery Ventilators
•• CounterCounter--flow Heat Exchangersflow Heat Exchangers
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CounterCounter--flow Heat flow Heat 
ExchangersExchangers
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CounterCounter--flow Heat flow Heat 
ExchangersExchangers
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CounterCounter--flow Heat flow Heat 
ExchangersExchangers
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CounterCounter--flow Heat flow Heat 
ExchangersExchangers
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Heating & ACHeating & AC

•• Distribution SystemsDistribution Systems
•• System Efficiency System Efficiency vsvs. Combustion . Combustion 

EfficiencyEfficiency
•• Chimneys Chimneys 
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Heating & ACHeating & AC

•• Distribution SystemsDistribution Systems
–– HydronicHydronic

•• ConvectiveConvective
•• RadiantRadiant

–– Forced AirForced Air
•• 22--ferfer
•• MiniMini--splitssplits
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Energy Use: Gas HeatingEnergy Use: Gas Heating

Source: US EIA
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Energy Use: Electric HeatingEnergy Use: Electric Heating

Source: US EIA
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Water HeatingWater Heating

•• TankTank vsvs. On. On--DemandDemand
•• Direct VentDirect Vent
•• SolarThermalSolarThermal
•• GFX Drain Waste Heat RecoveryGFX Drain Waste Heat Recovery
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Energy Use: Water HeatingEnergy Use: Water Heating
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Fuel ChoiceFuel Choice

•• Regional Availability & Common UsageRegional Availability & Common Usage
•• Fossil FuelsFossil Fuels
•• BiofuelsBiofuels

–– Energy BalanceEnergy Balance
–– Carbon CyclingCarbon Cycling

•• SolarThermalSolarThermal
•• GeothermalGeothermal
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Energy MetricsEnergy Metrics
Fuels Cost Comparison
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Cost of Fuels Comparison
Cost Units Efficiency $/MMBtu Heating

Oil 2.25$    Gallon 78% 21$      1,957$   
Electric 11.00$  kWh 100% 32$      3,062$   
Propane 1.90$    Gallon 78% 27$      2,568$   
Natural Gas 1.50$    Therm 80% 19$      1,781$   
Pellets or Corn 185.00$ Ton 70% 16$      1,557$   
Coal 195.00$ Ton 70% 10$      953$      
Hardwood 135.00$ Cord 70% 8$        732$      
Softwood 100.00$ Cord 70% 9$        841$      
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Energy AuditingEnergy Auditing

•• Analysis Analysis vsvs. Action: Project Scale. Action: Project Scale
•• Blower DoorsBlower Doors
•• Thermal ImagingThermal Imaging
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Energy AuditingEnergy Auditing

•• Blower DoorsBlower Doors
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Energy AuditingEnergy Auditing

•• Thermal ImagingThermal Imaging
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ConclusionConclusion

•• Educate Yourself! (& Build a Team)Educate Yourself! (& Build a Team)
•• “Build Tight, Ventilate Right”“Build Tight, Ventilate Right”
•• Scale Research & Design to the ProjectScale Research & Design to the Project
•• Bring Holistic Energy Considerations in Bring Holistic Energy Considerations in 

on Day 1, or ASAPon Day 1, or ASAP
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ResourcesResources

•• buildingsciencebuildingscience.com.com
•• solarsolar--rating.orgrating.org
•• gfxtechnologygfxtechnology.com.com


